The state which occupies a third of man's life has remained a puzzle to him ever since he began to reflect on his own nature. Hess has stated that sleep has a trophotropic autonomic function (75) . Even in saying this one cannot yet comprehend the biological value of sleepa phenomenon pervading the animal world. In spite of this, deprivation of sleep provides great distress to many people and may be often the most significant complaint for the psychiatric patient. Some of the recent research of sleep has provided some enlightenment to this mysterious process and its necessity. The major areas of contribution have been from the neurophysiology and biochemistry of brain function over the past fifteen years.
The Neurophysiology of Sleep
Modern neurophysiological findings on sleep were made possible by the discovery of the function of the reticular activating system of the brain stem. Moruzzi and Magoun in 1949 found that stimulation electrically of the mesencephalic and diencephalic reticular formation could produce wakefulness in an encephale isole preparation (102). Further investigation showed that the reticular formation was responsible for maintenance of consciousness and for attention. Collateral fibres are sent off from the afferent ascending sensory tracts into the reticular formation. Blockage of the sensory fibres proceeding more directly to the cortex could still produce an alerting response while blockage of the reticular system resulted in a state of sleep and inattention to the stimulus.°P resented at a Clinical-Scientillc Conference at The Ontario Hospital, Toronto on March 7th, 1967.
Manuscript received October, 1967. 'Ontario Hospital, 999 Queen Street, Toronto. Canad . Psyehiat, Ass. J. Vol. 13 (1968) 
31
One might then think that the state of sleep is a passive one caused by lack of stimulation of the cerebral cortex by the reticular activating system. Hess in 1929 reported, however, that sleep could be produced in cats by electrical stimulation of the posterior hypothalamus and walls of the third ventricle (74) . Akert later demonstrated the involvement of the intralaminary nuclei of the thalamus (1). This was produced by low frequency electrical stimulation, but it was found later that high frequency stimulation produced arousal (72) . Thus a Diffuse Thalamo-cortical Projection System could be postulated which exerted a modulating effect on the ARAS (Ascending Reticular Activating System) and which at some frequencies of stimulation would result in sleep spindles and slow waves on the EEG. (99) .
In 1958 Moruzzi reported the work of the Italian school (114) . He reported that with a midbrain transection in cats: i) EEG. and behavioural patterns of sleep resulted. ii) A decreased tonic influence was exerted by the ARAS. iii) These results could be elicited if the lateral lemniscus were spared. iv) Arousal could occur if the reticular system were left intact and the lateral lemnisci transected. Sections through the brain stem caudal to this would produce the same results until the mid-pontine -pre-trigeminal level was reached. Section of the brain stem at this level produced: i) EEG. activation with low voltage fast activity.
ii) An enduring state of vigilance in which the eyes would follow an object.
He, therefore, concluded: "There is a region in the rostral part of of the pons which seems to be of importance for the EEG. patterns of wakefulness." He also concluded that caudal to this area of the brain stem was an area which produced a synchronizing effect on the EEG. and behavioural sleep i.e. a bulbo-inhibitory centre. This was confirmed by Bonvallet and Dell (15) . . Hernandez-Peon reported using small crystals of acetyl choline in various areas of the brain stem (70) . He felt that two components of the sleep system met in the region of the medulla and caudal pons where they would ascend to influence higher structures in the production of sleep. These two components were: i) The ascending spino-bulbar-pontine component. ii) The descending cortico limbic-midbrain-bulbar component. (corticofugal) He also reported that lesions of the reticular substance of the medulla prevented sleep stimulated by acetyl choline application to the pyriform cortex (72) . Thus it appears that the caudal part of the reticular formation of the medulla promotes sleep while the more rostral part of the pons promotes wakefulness and arousal. The sleep promoting system of the lower brain stem may act by inhibition of the ARAS, by stimulation of the thalamic sleep structures or, quite likely by both mechanisms. Exciting influences may excite the ARAS from the cortex, from collateral afferent sensory fibres, oxygen lack, CO, metabolites, adrenaline, and such drives as hunger. Damping influences may come from the cortex. limbic system, baroceptors, hypothalamic thermodetectors and influences from the lower brain stem and spinal cord (120) .
There appears to be an inherent rhythmicity which is species specific which appears to promote sleep. The explanation for this is not clear but two papers are of interest. Some feel that there may be a build-up of a humoural substance in the brain stem which would require metabolism. Monnier and Hosle in 1964 state that injection of CSF dialysate from a sleeping animal into an alert animal and cross-circulation from a sleeping animal into an alert animal will induce sleep (109, 110, 111) . On the other hand Hyden and Lange in 1965 studied the succinate oxidizing system in the caudal reticular formation (Nucleus reticularis pontis oralis) in rabbits. They found that during the sleep phase there was an increase in the enzyme activity of the neurons and a decrease in the glial cells. They found the reverse in the alert animal. This variation did not occur in the hypoglossal or trigeminal nuclei. Thus there may be an enzymatic rhythmicity which would account for the cyclic variation in sleep pattern (78, 79) .
Thus far one could think of sleep as a unitary state which may fit into a spectrum of relative activity of the ARAS. This spectrum could extend from mania in the extreme end of the awake scale through alertness, relaxation and drowsiness. Then a transitional zone in which hypnogogic reveries and dreams would occur and finally through light to moderate to deep sleep and coma in the 'asleep' scale (99) .
These changes in level of sleep can be followed by the EEG: Stage I-loss of alpha, low voltage fast activity. Stage 2-low voltage fast with sleep spindles @ 12 -14 cps. Stage 3-high voltage slow (delta) waves with spindles. Stage 4-high voltage slow (delta) waves mainly. If sleep is an unitary process then one can consider dreams as a phenomenon of the transitional stage between waking and sleeping. Freud regarded dreams as the guardian of sleep preventing the demands of instinctual wishes from wakening the sleeper by gratifying them by hallucinatory wish fulfilment (52) . Thus the instinctual impulses would produce the latent content of the dream which being intolerable in its naked form to the ego would be modified by a dream censor into the manifest content. Thus the doctrines of the dream as the guardian of sleep and as a form of wish fulfilment were formed and there was little progress from this view until the last decade. A model for dreaming then could be constructed with dreams occuring due to certain stimuli:
i) The instinctual upsurge.
ii) Visceral and internal stimuli i.e. bladder distention. iii) External stimuli i.e. fire engine siren (30) .
The recent thought about dreams was stimulated by the discovery by Arguments can be put forward for either of these views but it appears from differences in phenomenology of the REM sleep from other stages that it could be regarded as a unique state of existence (140, 141) . Table I is a summary of the differences in the two types of sleep. The vegetative functions during REM sleep resemble more the waking state while the motor activity during the same stage produces a deeper state of inactivity than non-REM sleep. During REM sleep the subject is less responsive to external stimuli than during waking or non-REM stages of sleep even though there is evidence of much greater cortical and subcortical activity. A focusing of attention on in-ternal processes might explain the sensory changes. During REM sleep the central nervous system seems to have shut out the external world while remaining in a state of enhanced activity. Thus a postulate of a different state of existence from non-REM and waking seems necessary.
The REM type of sleep occurs in all mammalian species studied, i.e. man, monkey, cat, sheep, rabbit, rat, mouse and opossum, while it seems to be absent in reptiles (68) . REM periods in birds seem to occur for a duration of only a few seconds and to occupy only a minimal portion of the total sleep time (83).
In the human it may take up as much as 80% of the sleep time of the older adult (68) . In the younger adult it averages around 20%. It occurs as a cyclic phenomenon having a periodicity of 80 to 90 minutes and lasting about a quarter of an hour. There is considerable variability in the cycle of each individual but each person studied appears to have his own rhythm which occurs night after night. The REM periods are shorter in duration early in the night and gradually lengthen as morning comes to result in most REM activity occurring during the second half of the sleep period (59, 151, 152) . Visceral and external stimuli do not have any effect in initiating or changing the REM cycle.
Knowledge of the neurophysiology of the REM sleep has come mainly from the work of M. Jouvet and his colleagues in France (83). He found that a lesion of the reticular substance in the midpontine region (Nuclei reticularis pontis oralis et caudalis) resulted in the abolishment of the REM periods and resulted only in alternative wakefulness and sleep. Activity of this area produced excitation of the upper brain stem and cortex. Decorticate animals, however, showed REM periods and even a cat whose brain stem was transected at the midbrain-pontine border showed the characteristic loss of muscle tone of the REM sleep. The more isolated the pons becomes the more rhy- Vol. 13, No.1 Thresholdc' "- 2. Pulse Rate decreased over night's sleep (9] ).
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The Biochemistry and Pharmacology of REM Sleep
Since the discovery of REM sleep a number of investigations on biochemical factors affecting this form of sleep have been made. Mandell and 1\1andell in 1965 have summarized the findings (103). They have divided the investigations into four general areas: a) Experiments implicating cholinergic mechanisms. These seem to show the agent favouring cholinergic activity increase REM activity. Cholinergic blocking agents decrease REM sleep. b) Experiments implicating aliphatic hydroxy acids. These acids and related substances appear to have an affect of increasing REM activity. c) Experiments relating hormonal variables to sleep and dreams. These indicate that hormonal levels may affect REM sleep to some degree.
. d) Experiments implicating aromatic amines. A large body of evidence indicates that biological amines may be closely involved with the REM phenomenon.
The cyclic nature of REM periods and the presence of a latency period are suggestive of a neurohumoral factor. Recently j ouvet has developed a theory of the production of sleep (84) . He locates the source of non-REM sleep in the nucleus of raphe of the brain stem. He quotes evidence that serotonin is found in this area and feels that its action on the reticular system is such as to produce sleep. He also states that the locus coeruleus is the site for the production of nor-epinephrine which may act on the reticular system to produce the characteristic phenomena of REM sleep. This theory has considerable appeal but needs confirmation. Candia, Rossi and Sekino contradict louver's theory by reporting that the entire crosssection of the rostral pons must be destroyed to produce deprivation of RE1H sleep (21).
A number of neurohumoral agents seem to have some part in the production and maintenance of sleep. The exact significance of these awaits clarification and confirmation of the findings.
Similarly a number of studies have been made on the effects of various drugs on the REM phase of sleep. Table II lists the results of the effects of various drugs. It seems that most pharmacological agents whether they be sedatives, tranquillizers, stimulants or antidepressants seem to depress the appearance of REJ"'1 sleep. There are reports that some drugs may increase REM sleep but these rnav need further confirmation. One of these reports is that of Akimoto, who states that chlorpromazine increases the duration of the REM periods, decreases motility and stabilizes the NREM phases of sleep (2) . If this is confirmed it may provide a basis for a theory of action of tranquillizers and antidepressants. It is, however, contrary to what has been reported by Dement and by Hartmann in their reviews of the literature (31, 68).
Oswald's group has reported a rebound phenomenon in which REM sleep is increased following the withdrawal of amphetamine and tranylcypromine (53) . This phenomenon is also reported in alcoholic withdrawal hallucinosis by Gross et al (65) . The rebound may account for some of the difficulties patients experience after withdrawal of various tranquillizers, stimulants and antidepressants.
If REM sleep represents a distinct state of existence for which there is considerable neurophysiological and biochemical evidence, the question arises as to its function. A biological clock mechanism seems to be involved. Globus believes the RE1VI cycle to be a timelocked psychophysiologic process (57) . jouvet has suggested that REM sleep may involve the mechanism by which memory of past events may be retained or lost (83). Roffwarg, Muzio and Dement point out the marked predominance of REM sleep in neonates and sug- Muzio et al (115) . Green, 1965(61) . Oswald, 1966(39,122) .
gest that during the REM periods intense stimulation is provided to the central nervous system (137) . The structural growth of the nervous system may be impaired by lack of stimulation. The stimulation thus provided by the pontine mechanism may assist differentiation, maturation and myelinization of various neural structures. The need for a more fully developed cerebral cortex in mammals may be achieved by stimulation during REM periods beginning in utero.
As the animal develops the need for internal stimulation diminishes as external stimuli are more abundant. Thus REM sleep may play a significant part in the maturation of the nervous system and perhaps of maintaining its function.
Sleep Deprivation
The study of sleep deprivation has a widespread relevance to life. The syndromes of sleep deprivation in bus drivers and locomotive engineers is an area of concern. The brain washing techniques of various totalitarian powers require sleep deprivation as part of their technique. The sleep disturbance associated with almost all psychiatric disorders is well known.
A number of detrimental effects have been reported with total deprivation of (120) . Dement and his co-workers report a case of a young man aged 17 who was totally deprived of sleep for 264 hours (66) . The episodes of micro-sleep impaired his performance but he showed no evidence whatever of any severe emotional difficulties.
The detrimental effects of sleep deprivation thus must also involve other factors. Luby in 1966 has suggested several factors which would affect the production of symptoms with total sleep deprivation:
a) The premorbid personality of the subject.
b) The relationship of the subject to the investigator. c) The techniques used to maintain wakefulness. d) The setting -in isolation or III a group (101). In the recovery phase if the subject has shown no gross abnormalities of personality previously no apparent aftereffects are found. However, the deprivation can produce psychotic behaviour, in some this being severe enough to require treatment with tranquillizers or even hospital admission. Koranyi and Lehmann have reported a return to an acute psychotic state in chronic schizophrenic patients following sleep deprivation (93) . During the first night of recovery the EEG. shows an increase of Stage 4 sleep with no great increase in REM periods. On subsequent nights, however, the REM deficit is made up ( 14) . This seems to indicate the priority for deep NREM sleep over the REM type in cases of deprivation ( 34) . In animals, however, REM sleep is proportionately less decreased during deprivation according to Ferguson and Dement (46) .
Selective deprivation of REM sleep might be expected to have serious effects and the early papers reporting REM deprivation seemed to indicate this (47, 150) . Dement who has done much of the work on REM deprivation more recently has been less impressed by its effects (31). He has studied the effects of selective deprivation of REM sleep in both cats and humans. Awakenings were performed at the onset of each REM period. He found that as the experiment proceeded a progressive increase in the number of awakenings was necessary, such that in one paper he reported having to give the subject amphetamine to reduce the REM periods chemically. In the recovery phase there is a corresponding increase in the amount of REM sleep to make up the deficit (33). Behaviourally he found no excessive sleepiness or fatigue. Some anxiety, irritability and difficulty in concentrating may be found, but EO evidence of gross psychopathology (29) . In his animal experiments he found an increase in drive-oriented behaviour and a lowering of the seizures threshold (24, 32) . This excitability has been confirmed by others (16, 90, 139, 146) . This would indicate that selective deprivation of REM sleep has no serious behavioural effects but does produce some excitability of the central nervous system.
Mental Activity During Sleep
The association of REM sleep periods with dreams makes the study of this phase of sleep all the more important for psychiatry. Dement has summarized the evidence for this association: a) Vivid dream recall on awakening is very markedly associated with an immediately prior REM period. b) The subjective estimation of the length of the dream correlates with the length of the REM period. c) There is a demonstrable correlation between the specific directional movements and the spatial orientation of the events in the dream i.e. repeated jerky vertical movements with a dream of climbing stairs or to and fro horizontal movements with a tennis match. d) If the eyes are taped open the person looks uncannily awake during an REM period, apparently focusing attention on hallucinated objects (28) .
This close association of REM sleep with dreams does not show that the phenomenon of dreaming is the cause of REM sleep. There are a number of difficulties in such a view. RE1\,1 sleep occurs in decorticate and anencephalic animals and humans (28, 127) . It was previously reported that congenitally blind individuals had no RE1VlS, although they might have the other physiological phenomena of REM sleep. Recently Dement has stated however that more refined techniques do in fact show that these individuals do have eye movements during the REM periods (31). Amadeo and Gomez have confirmed this in seven of eight congenitally blind patients (4).
Arkin et at have shown an absence of nystagmus during REM periods of patients with congenital nystagmus (6). Both of these findings militate against a scanning hypothesis necessary for a psychic causation. Also the source of the REM sleep seems to be a discharge from the mid-pontine region and the periodicity of its effects seems to be more regubr and cyclic the more isolated this region becomes from other nervous influences (83). It is thus difficult to see how the psychic phenomenon of dreaming is in any way the primary source of the REi\/{ phenomenon. Rather it appears that dreams may be epiphenomena superimposed on a biological process initiated by stimulation from the mid-pontine portion of the brain stem.
The mental activity during REM sleep consists of dreams of an extremely vivid type. D. Foulkes has studied the content of dreams during this type of sleep (50, 51). These dreams have an affective flavour and involve serial events which form a story. As the night goes on the content of the dreams becomes more intense (perceptual, vivid, dramatic and emotional) j it comes under much better ego control; and has its temporal references extending further back into the past. During the night the subject works at defining a relationship to a common problem in the successive dreams, each of which puts the problem in a symbolic form. These dreams are rarely if ever exactly replicated although particular elements of the manifest dream seem to recur, i.e. Hollywood, food, religion, etc. Foulkes believes that the dreams involve the following: a) The content relates to a basic problem in waking life. b) There is an attempt at solution of the problem. c) The content is placed in symbolic form. In analytic terms dreams during the REM periods resemble primary process thinking although auditory and verbal aspects are not absent (3, 136) .
The NREM phase of sleep seems to have its own mental activity as well. The reports of subjects awakened during particularly the lighter stages of this type of sleep are short, less vivid and tend to be fragmentary. The activity reported is often described as 'thinking'. The content seems more directly related to immediate situations without much distortion or symbolization. It seems to be more abstract and intellectual. Dement states that if EEG. records are taken on those patients who deny that they have slept at all one can find evidence of lighter stages of NREM sleep ( 31). He believes that these subjects are aware of their thought processes but completely unware of their state of sleep. The mental activity during the NREM phase of sleep seems to resemble secondary process thinking (60) .
The mental activity during REM sleep has an extremely important bearing on psychoanalytic theory. Freud regarded dreams as functioning to maintain and preserve sleep and this was accomplished by an hallucinatory and disguised wish fulfilment (52) . Ostow tries to bring the new findings into line with psychoanalytic theory (118) . He believes that the purpose of sleep is for the regeneration of instinctual energies. Only a limited amount of this psychic energy can be regenerated in the id before an overflow into the ego takes place. Dreaming becomes the guardian of sleep by giving hallucinatory gratification to these periodic upswings of energy thus preserving sleep and allowing further regeneration to take place. Dreaming is then the manifestation of the ego driven solely by id pressures but lacking much of its own characteristic organization and activity.
Some support for this view can be seen. The content of the dreams do seem to have a relationship to personality problems (132, 136) . Recurrent themes appear in REM sleep centering about a problem but also indicating a symbolization of the process (49, 97, 133, 150 ). Arkin has shown that talking during REM sleep and recall of dreams can be increased by hypnotic suggestion (7) . Pivick and Foulkes have found a difference between those who use avoidance defences and those who intellectualize (128) . The former has a much greater intensity of dreaming on experimental nights which is consonant with the concept of a dream as a safety valve. The high incidence of penile erections in male subjects during REM sleep suggest involvement of the limbic and hypothalamic systems (48, 88) .
Th~findings on REM sleep do, however, produce some difficulties for a psychoanalytic view. It appears that REM periods and hence vivid dreams cannot be initiated by such external stimuli as whistles and bells nor from internal stimuli such as a distended bladder (31). Thus the instinctual energy must represent a regular cyclic phenomenon. Neurophysiological evidence indicates that the sources of the REM period is a midpontine triggering mechanism which becomes more regular and cyclic as it is isolated from other nervous influences (83). Thus the limbic system does not appear to be directly involved in the production of the REM periods. Dement points out that REM sleep occurs in other mammals who presumably do not bear the burden of ungratified instinctual wishes (31). He also states that the REM state antedates the experience of dreaming, occurs in decorticate and anencephalic mammals and asks at what age do instinctual strivings become unacceptable. He feels that if the psychoanalytic view were accurate young children should have dreams showing more naked wish fulfilment. Dement and W 01pert deprived subjects for 24 hours of all fluids (35) . In their awakening during REM periods none of the subjects reported dreams about drinking fluids, or of slaking their thirst. Dement asks the questions, "Why censor a drink of water?" D. Foulkes reports that dream content shows a tendency of wish fulfilment to yield to a harsher reality of the problem and thinks that dreams involve more a problem solving process (51) .
The evidence present indicates that the biological process underlying dreaming cannot be explained in psychoanalytic terms. One must be cautious, however, of equating dreams and REM periods or of expecting that current neurophysiology will explain the content of dreams. The psychoanalytic interpretation of the meaning of dreams remains today as the most consistent theory, although the theory of the production of instinctual drives during sleep has to be extensively modified. Testing of the validity of the psychoanalytic theory of dream content has been carried out by examining the content of dreams recalled by patients wakened during REM sleep. Even though these studies may show the theory to be inadequate for this type of recall, nevertheless psychoanalytic theory rests on the recall of dreams which have succeeded in remaining in the memory and are likely to be of more significance to the conflicts in the personality.
Specific Sleep Disorders and REM Sleep
Probably the most significant contribution to the understanding of specific sleep disorders by the finding of REM sleep has been in the area of narcolepsy. Rechtschaffen et al have reported that narcoleptics at the onset of their sleep enter directly a period with all the findings of REM sleep (134) . At the onset of sleep the normal subject goes through a stage 1 phase on the EEG. but the other associated phenomena of REM ,sleep do not occur. The periods of sleep of narcoleptics seem to be of short duration -a matter of minutes (18, 77) . The association with REM phenomena could also explain the other three symptoms of the narcolepsy tetrad, (cataplexy, sleep paralysis and hypnagogic hallucinations [143] ). The cataplexy of narcoleptics occurs as a sudden loss of muscle tone following the expression of affect. This loss of muscle tone also occurs in the REM phase of sleep. Sleep paralysis is an inability to move which occurs prior to the onset of sleep or on waking up. This may also be explained on the basis of muscle tone loss. The hypnagogic hallucinations resemble dream images which also occur in REM sleep. The successful use of amphetamines and other stimulants which while producing arousal suppress REM sleep suggests that narcolepsy may be an expression of a need for REM sleep (124) . The early onset of REM sleep would also be of diagnostic value for the differentiation of narcolepsy from other hypersomniae. The Pickwickian Syndrome, (86) the Kleine-Levin Syndrome, (26, 135) Organic Hypersomnia (27, 85) and Psychogenic Hypersomnia (58) all seem to show more typical sleep patterns.
Most abnormal behaviour during sleep has traditionally been associated with dreams although recent evidence does not confirm it. Sleep-walking occurs during the non-REM phases of sleep although sleep lightens during its occurrence (81, 87) . Its association with dreams is certainly questionable. Sleeptalking may occur during REM sleep but it has been reported to occur only 12-14% of the time during this phase (5, 129) . The majority of the activity occurs during stage 2 of the non-REM sleep. Arkin reports that sleep-talking can be post-hypnotically stimulated, but that most of the speech occurs during the non-REM periods (7) . The content of sleep-speech and recalled dream correspond most closely during the REM periods. Since there was a large amount of Alpha rhythm and much tension artefact, and also since the subjects were excessively fatigued from the procedure it is possible that some of the talking and imagery may come from a waking or hypnopompic state.
Enuresis may occur in either types of sleep (5, 126) . It seems to occur in the NREM phase in younger patients and in those with a family history of enuresis. This suggests a constitutional factor in this behaviour. Other motor phenomena may occur in the transitional phases between sleep and wakefulness or even in deep non/REM sleep (54, 119, 144) .
Sleep Patterns in Psychiatric Disorders
The remarkable frequency of sleep disturbance in patients with psychiatric disturbance is common knowledge. Little is known of the range of normal sleep habits. McGhie and Russell have interviewed some 2,500 normal adults aged 15 to 85 years (107). They found a marked increase in all parameters of sleep disorder with age. McGhie later reported with a survey of 400 psychiatric patients that the difference in sleep disorder between normal and psychiatric patients is more marked in the younger age group than the older (108). Thus the gap between normal people and patients decreases with age and may be of less significance diagnostically in the older patient.
Sleep disturbances are common in those with organic brain disorders. Akert summarizes 17 cases of excessive sleep associated with pathologically verified lesions of the brain stem (1). In mental retardates Petre-Quaden and Jouvet found a wide variation in the proportion of REM sleep with amounts as high as 40% in the under 15 age group (125) . Over this age the proportion of REM sleep was less than normal. Gross et al report that in four cases of acute alcoholic psychosis the REM periods tend to be blocked by alcohol but are increased on withdrawal (65) . They postulate that alcohol may block but increase the need for REM sleep of which the hallucinosis is a part. Feinberg, Koresko and Schaffner studied eight patients with chronic brain syndrome and found a decrease in both REM and non-REM sleep (45) . There was a decrease in total sleep time and more frequent awakenings.
In epileptics the high incidence of seizures during sleep is known (56) . It is further reported that seizures occur mainly during non-REM sleep (10, 55). Cadilhac and his co-workers have found a decrease in petit mal type of discharge during REM sleep although there is a persistance of neocortical and archaeocortical discharge (19, 20) . Thus a higher focus of convulsive discharge may be activated during the REM periods. Mattson, Pratt and Calverly believe that sleep deprivation may be useful in bringing out the EEG. abnormalities of epileptics with normal or borderline records (105) .
Since dreams are considered hallucinatory phenomena oceuring during sleep one might expect that in schizophrenic patients one might find profound changes in the REM pattern. Some reports have stated that there may be an increase in REM time in schizophrenic patients. Fisher and Dement reported an increase of REM time in a patient with a paranoid personality and also that the REM time very markedly increased during an acute psychotic episode (47) . Later, however, Dement stated that they had miscalculated and that the REM time during the psychotic episode in this patient had in fact decreased (31). Other studies, however, have failed to show a significant increase in dreamtime either in schizophrenic adults or children (43, 94, 98, 116, 117, 131) . Lack of sleep is significant in schizophrenic disorders. Feinberg et al in 1965 state that this is particularly so in four types: a) Thinking grossly disorganized. b) Paranoid belligerence. c) Agitated depression. d) Excitement and hostility (42) . In catatonic states sleep may not be present at all.
In depressed patients it has been traditionally stated that a distinction in the sleep patterns of patients with endogenous depression can be made from those with reactive depression (106) . In endogenous depressions the initiation of sleep was not difficult but there was early and frequent morning awakening (89 The effect of treatment involves a restoration of the normal amount of sleep as well as proportion of stage 4 sleep. During the recovery there may be an increase of REM sleep (63). Green and Stajduhar claim that the increase in REM sleep and its shorter latency of onset is a phase both in development and recovery from depression (62).
The dream content of patients with psychiatric disorder is also altered. Beck and Ward describe the masochistic character of the dreams of depressed patients (11). Kramer et al find significantly fewer dream reports and dreams involving escape, suicide, helplessness and hopelessness (95) . Clinical improvement on treatment with imipramine was not significantly associated with change in the content of dreams (96). Hall studied the dream content of alcoholic and schizophrenic patients. He found that the schizophrenics had much shorter dreams while the alcoholics had dreams suggestive of oral incorporation (67) .
Summary
A review of some of the important recent findings on sleep and its disorders has been presented and they provide some insight into the mysterious process of sleep. Sleep is shown to be a very complex process which will require not only extension of the current researches hut a revised approach into the areas covered by previous studies.
Sleep is a unique state quite different from other phenomena of loss or change of consciousness. It is distinguished from hypnosis which may involve more the specific arousal system of the thalamus. Hypnotic blindness for example does not involve sleep changes but rather a reversal of the electrical activity of the visual cortex (38).
. Although there appears to be a system which alerts the sleeping organism to meaningful stimuli it seems that there is little evidence of significant new learning during sleep (12, 120, 153) . Rather sleep involves the focusing of the activitv of the central nervous system on its in'ternal processes. Sleep produces a state of relative bodily inactivity but the central nervous system remains actively engaged in a restorative process not yet understood.
The discovery of the REM state has shown the complexity of sleep. No study of the effect of physical or chemical stimuli on the nervous system during sleep will be adequate without the examination of effects and responses in the different phases of sleep. The lack of success of continuous sleep therapy may be in part due to suppression of REM sleep by the sedatives used (23) . It should be stated, however, that clinical studies are also needed to supplement the more sophisticated and expensive scientific procedures. There are still many areas of controversy on the phenomenology of sleep disorder which need investigation. 83 . Jouvet, :vI.: Paradoxical Sleep -A Study Resume L'auteur presente une revue des plus recentes constatations importantes en matiere de sommeil et des troubles qui peuvent I'affecter, et ces constatations permettent de saisir les processus mysterieux du sommeiI. On voit que Ie sommeil est un processus fort complexe qui exige non seulement de nouvelles etudes mais aussi une nouvelle maniere d'aborder les domaines englobes par des etudes anterieures, Le sommeil est un etat unique en son genre, fort different des autres phenomenes de perte ou de modifications de la conscience. II se distingue de l'hypnose qui peut davantage mettre en cause Ie systerne de stimulation specifique du thalamus. La cecite hypnotique, par exemple, ne comporte pas de modifications du sommeil, mais bien plutot une inversion de l'acrivite electrique du cortex visuel (38) .
Bien qu'il semble exister un systeme qui fait reagir l' organisme endormi ades stimulus qui ont un certain sens, on ne possede que peu de preuves que, durant Ie sommeil, il soit possible d'acquerir de nouvelles connaissances (12, 120, 153 
